Objective: To use a mixed methods approach to focus quality improvement efforts to enhance patient experience through human-centered design. Patients and Methods: A mixed method approach began with returned Press Ganey Medical Practice Surveys from a large, multidisciplinary, outpatient medicine practice from July 1, 2016, through June 30, 2017, using correlation and gap analysis. The second phase deployed human-centered design approaches to process map patient journeys and generate opportunities for care improvement and to generate a theoretical framework for designing optimal care experiences. Results: Our outpatient medical practices have the greatest ability to improve patient experience scores by focusing on how care teams deliver and educate patients on medications, instructions for follow-up care, and explanations about problems or conditions. By leveraging communication, the expertise of our care team members, and connection between patients and care team members, we can employ a variety of observed opportunities to enhance patient experience. Specific opportunities include leveraging tools in the electronic health record, fostering connection through empathy between patients and members of the care team, and capitalizing on the expertise of nurses on the care team. Conclusion: A mixed methods approach to the analysis and observation of clinical care and business operations allows for the detection of opportunities with the highest potential impact for improvement when resources are constrained.
Measures of patient experience are becoming increasingly requested by both government and nongovernment payers, as well as by public reporting and health care ranking organizations. 10 Measurement of patient experience leveraging commercial survey tools has become a standard practice across most large health care organizations. Translation of survey findings to practice improvements has been a challenge to individual providers and group practices, 11 where characteristics of individual provider practice styles can be mixed with environmental and organizational factors, such as aspects of the practice setting. 12 Furthermore, higher patient satisfaction has been observed to be correlated with nondesirable outcomes, such as greater health care expenditures and patient mortality. 13 As such, patient satisfaction measures should not be the sole driver of practice change.
Few published studies have predicated practice change on human-centered approaches. 14 To improve experience for both patients and providers, discoveries from human-centered quality improvement initiatives can be integrated into clinical practice through actionable steps in alignment with broader institutional goals. 15 Research suggests that there are a variety of interventions that may improve patient care team interactions 16 ; however, tailoring these interventions for each clinical scenario can be challenging because improvement efforts require the coordination of multidisciplinary practices. 17 In the present study, we sought to determine which specific aspects of patient experience had the greatest potential for improvement in overall patient experience in a group of large, ambulatory, general and specialty internal medicine practices. We then deployed a human-centered design approach to observe patients and members of the care team to create a patient journey map identifying specific areas for improvement, and we created a theoretical framework to be used in the design of the optimal person-centered care experience. We report on the methods used for this investigation, the improvement opportunities identified, and a 3-part framework for consideration when designing optimal patient experiences.
PATIENTS AND METHODS
Study Overview, Setting, and Populations This study was conducted in 2 phases from July 1, 2016, through December 1, 2018, and was approved by the Mayo Clinic Institutional Review Board.
During phase 1 of the study, we used 17,141 Press Ganey Medical Practice Surveys (Press Ganey Associates Inc) completed by patients after an ambulatory visit in 1 of 10 divisions in the Mayo Clinic Department of Medicine in Rochester, Minnesota, a large, integrated, multispecialty practice of 474 physicians serving more than 200,000 unique patients annually. The Department of Medicine comprises the following clinical divisions: allergic diseases; community internal medicine; endocrinology; gastroenterology and hepatology; general internal medicine; hematology; infectious diseases; preventive, occupational, and aerospace medicine; pulmonology and sleep medicine; and rheumatology. The Department of Medicine covers a broad range of general and subspecialty practices, but most practice areas have a similar staffing composition and workflow structure, with shared reporting through the departmental level. We, therefore, chose to examine the entire Department of Medicine practice for this study. The intent of this analysis phase was to identify 1 to 3 unique areas of care delivery with the largest potential effect on overall patient experience.
Phase 2 of the study used a humancentered design approach to observe and synthesize best practices related to the areas of focus identified in phase 1. Best practices were used to identify areas of opportunity at the department and individual practice area levels to enhance patient experience and to construct concepts that could be used to design an optimal patient experience across the department as a whole. 18 and are used in routine clinical care and quality monitoring across the Mayo Clinic ambulatory care practice. The survey instrument (Supplemental Appendix 1, available online at http://www.mcpiqojournal.org) is divided into 6 domains, each comprising 2 to 10 individual survey items: access (4 items), moving through your visit (2 items), nurse/assistant (4 items), care provider (10 items), personal issues (6 items), and overall assessment (3 items). Items are assessed on a 5-point Likert scale (very poor, poor, fair, good, and very good). If a patient had completed more than 1 survey during the study period, only the most recent completed survey was included.
The Spearman rank correlation coefficient was calculated to understand correlations between individual survey items and the overall assessment question: "Overall rating of care received during your visit." The following interpretation was used: 0.00 to 0.19, very weak; 0.20 to 0.39, weak; 0.40 to 0.59, moderate; 0.60 to 0.79, strong; and 0.80 to 1.00, very strong. Individual survey items demonstrating strong or very strong correlations with the score for overall satisfaction in 8 of 10 of the divisions were assessed for areas of opportunity within the department as a whole. To measure the potential impact of each item deemed strongly or very strongly correlated with patient overall satisfaction, we calculated the prevalence of the 4 lowest response options (very poor, poor, fair, good). Prevalence of opportunity to affect overall satisfaction with care, ongoing division and institutional initiatives, and similarity of target areas were taken into consideration by the study team to determine where to focus phase 2 study efforts.
Phase 2: Human-Centered Design Observations and Synthesis Process mapping of patient journeys through health care experiences has been published elsewhere, and this approach can be viewed as a mechanism to understand the series of steps or events involved in the health care process. 17 To focus our observations, the project team created an interview and observation guide to be deployed by all observers (Supplemental Appendix 2, available online at http://www. mcpiqojournal.org). Prompts for observations were grouped by observation location: patient waiting room, rooming, and within the visit/ with the provider. Individual observation questions were developed collectively by the study team through several rounds of open discussion and brainstorming. The study team chose individual questions to pay particular attention to during observations, which appear in bold in the observation guide. The specific aims of the observations were as follows:
1. Assessing the full patient journey and not just the appointment. For example, identifying opportunities before patients are evaluated in the clinic, in the waiting area, during rooming, and after the appointment.
Understanding how behaviors and needs
differ across all people (patients, family members, care teams, staff, etc), affecting the full human experience for all included in the patient journey. 3. Identifying current patient experience strategies and how they are being used in practice.
In addition to the observations, we also developed and deployed interview guides specific to 2 main stakeholder groups: provider/ members of the care team and patients. Interview questions were developed collectively by the study team based on input received from the clinical practice chairs of the divisions. Interview guides were included with the observation guides in the research booklets. Observers were asked to document their observations directly in their research booklet or other note-keeping source of their choosing.
The purpose of the observations was to understand the current workflows and how they relate to positive patient experiences in the Department of Medicine outpatient practice. We selected a range of practices and providers who were highest performing on the patient experience surveys, including the community internal medicine division, to observe patients receiving longitudinal care, the general internal medicine practice responsible for intake and coordination of patients with complex illness, and pulmonology/sleep medicine and gastroenterology/hepatology to represent the specialty practices. During the observation period, we observed 16 half-day clinic sessions with 14 unique providers. To understand other areas where patients would be experiencing care and receiving health-related information, we also observed clinic waiting rooms and on-site outpatient pharmacies.
Four members of our team (M.A.D., H.I.S., P.R., L.P.M.) participated in shadowing of patients, caregivers, and care teams. The team met intermittently during the observation period to discuss insights and feedback received from stakeholders, patients, providers, and care teams. With that input, team members conducted additional interviews with patients, medical secretaries, nursing administrators and managers to gain additional perspective into the workflows of each during the patient journey, as well as patient needs commonly reported before and after the clinic visit.
Observations across the 4-member team were compiled into a shared file that became the foundation for analysis to triangulate the data based on observations, interviews, and varying team members. The notes were compiled and reviewed, and insights were grouped under the process step in which the insight was observed. Multiple entries of a similar point gave us confidence that we had achieved saturation in the data collection. Insights were then used to identify challenges across the journey based on a deep contextual knowledge that the team members have of the outpatient practice, with confirmation from practice providers throughout the synthesis process. Opportunities were created using human-centered design principles to identify system solutions for people, and each was assigned to 1 of 3 concepts that could be used to design the optimal patient experience.
RESULTS

Phase 1: Using Patient Survey Results to Focus Quality Improvement Efforts
During the study, 17,141 surveys were completed by patients who had a visit at any of the 10 clinical divisions in the Department of Medicine and provided authorization for participation in research. During the study time frame, the practices had an overall response rate of 14.5% (17,141 of 118,378) . Approximately 44% of the surveys were completed online, and 56% were completed on paper. The mean AE SD age of survey respondents was 64.0AE14.3 years, and 56% were female. Patient proxies completed 3.6% of returned surveys.
The Department of Medicine had high scores on patient experience surveys, with 95% of patients reporting very good satisfaction with their care. Patients reported very good levels of satisfaction for questions related to the care provider (94.7%), personal issues (94.4%), and the nurse/assistant (92.5%). Patients reported lower satisfaction for questions related to access (89.8%) and moving through the visit (85.5%). Of all 26 individual items, 7 survey questions had either strong (Spearman rank correlation coefficient ¼ 0.60-0.79) or very strong (Spearman rank correlation coefficient ¼ 0.80-1.00) correlation with patient overall rating of care across most individual specialty areas with sufficient sample size and the overall Department of Medicine. One specialty area had too few survey responses owing to low ambulatory clinical practice volumes (infectious diseases).
Gap analysis of received scores for these 7 survey items suggested that focusing on the following 3 survey items could affect up to 1 in 5 surveys completed across the Department of Medicine (Table): 1. Information the care provider gave you about medications (if any). 2. Instructions the care provider gave you about follow-up care (if any). 3. Explanations the care provider gave you about your problem or condition.
PHASE 2: HUMAN-CENTERED DESIGN OB-SERVATIONS AND SYNTHESIS
Results of the analytic phase 1 of this study were used to focus observations in phase 2.
Through the observational work, we identified a variety of insights and associated challenges across the patient journey, which were used to extrapolate opportunities for care improvement ( Figure 1 ). Further synthesis of data collected during the observations generated 3 concepts to be considered when designing an optimal patient experience ( Figure 2 ). Each opportunity identified during the observation and data synthesis mapped to at least 1 of 3 concepts: communication, expertise, and contact and connection. Communication describes the style and manner with which we interact with people. This applies to communication between providers and patients as well as among care team members. Expertise refers to the belief and desire by patients to be receiving medical advice from individuals viewed as skilled in their field. Finally, context and connection refers to the ability of the care team member to connect meaningfully with the patient/caregiver, to provide empathy and hope, and to understand the context of the patient's life and medical situation.
DISCUSSION
In the present study, we described a partnering of quantitative and qualitative methods to advance patient experience in a large, ambulatory, internal medicine practice. We reported on how patient survey information routinely collected for clinical operations can be leveraged to focus quality improvement initiatives and how deep understanding through human-centered design approaches can identify insights and challenges in current clinical practice workflows and tools that can be leveraged to generate discrete quality improvement efforts and initiatives. Through these methods we determined that we could focus quality improvement efforts on how care teams deliver information and educate patients on medications, instructions for follow-up care, and explanations about patient problems and conditions. Through these human-centered design observations and synthesis, we found a variety of opportunities we could explore to design an optimum experience for patients, caregivers, and members of the care team, and a theoretical framework for considering communication, expertise, and contact and connection when designing interactions with patients. The main implication of these findings is that patient experience surveys can be leveraged to identify opportunities for practice change.
Patient experience measures via Press Ganey Medical Practice Surveys have been used to understand predictors of satisfaction with care, including patient physical function, 19 provider demographic characteristics, 20 and care delivery characteristics (communication 21 ). Research shows that providers feel ill-equipped to use patient-reported experience information to improve patient care. 22 Garnering an understanding of experience through journey mapping is a more recent development in methodology and application to health care. 17 The present study introduces (1) a set of methods to be considered to advance patient experience to help fill the gap between information collected and observed for clinical practice operations and (2) discrete quality improvement initiatives to facilitate high-quality, patientcentered care. The model using communication and connection between patients and providers is not novel; these are 2 components of the patient-centered care framework recommended by the Institute of Medicine to improve health care. 4 The present findings support the literature that information sharing and communication between patients and providers is a key facilitator of patient experience. 23 The present work identified the importance of patient understanding of their health condition or diagnosis to be a key driver of overall patient experience, and a study of 500 patient/provider Create take-away materials that allow providers to write down medication and follow-up instructions for the patient.
Create AVS forms or multiple appointments.
Better understand the learning differences between patients and adjust messaging and delivery accordingly.
Encourage providers to collaboratively work with the patient to set the agenda for the appointment.
Provide patients and their care providers relevant questions they should "answer" before leaving an appointment. interactions indicated that the greatest discrepancy between patient and provider communication was regarding diagnosis and prognosis. 24 When patients and providers were in agreement about these discussions, patient-reported satisfaction with care was significantly higher, 24 confirming the importance of patient/provider communication related to health conditions or diagnoses.
Summarizing information for patients to take with them after a health care interaction has been studied in both hospital and ambulatory care settings. After-visit summaries have been extensively studied in the primary care literature. Many electronic health record (EHR) platforms provide out-of-the-box solutions for the summary of information after a patient encounter with a health care provider. Epic (Epic Systems Corp), one of the most widely used EHRs, deploys the after-visit summary for use in ambulatory care settings. Patients perceive the after-visit summary tool to have useful content, but they also note that they may require more explanation of confusing or contradicting information often found in these scripted documents. 25 The present thematic analysis showed us that patients have varying needs based on the context of their health and psychosocial condition. Research has found that patient needs vary based on health contexts of chronic illness vs acute medical situations, and longitudinal primary care vs specialty care. 26, 27 Current solutions provided by EHR vendors may not meet the needs of patients, caregivers, or providers. 26 Health care providers have the opportunity to push the development of health care visit summaries tailored to patient learning styles, incorporating technological solutions such as audio and video to supplement printed materials.
Patient, caregiver, and care team interactions continue to evolve through electronic mediums, altering the way these individuals communicate and connect. Empathy, or the ability to connect with and share the feelings of another, has been correlated with measures of patient experience. 28 Characteristics of provider communication and overall provider rating from patient experience surveys are associated with degree of provider empathy, leading to the implementation of empathy training for provider staff at large academic medical centers. 28 The relationship between both provider empathy and communication and patient outcomes has shown mixed results in the literature, but links with these components of care and patient satisfaction continue to be reported. 23 Information provided about Communication The style and manner that we interact with people. This applies for communications between providers and patients as well as among care team members.
Connection and context
The ability of the provider to connect with the patient personally to build a relationship, provide empathy and hope, as well as understand the context of a person's life.
Expertise Patients perceiving they are being cared for by the best medical expert/s in their field. medications, problem or condition, and follow-up care were 3 areas identified in this study where improvements in visit interactions could positively impact patient satisfaction. A study of online medical forum users observed that 40% of patients sought online medical information due to dissatisfaction with their provider. 29 In that study, patients reported being less satisfied with the information they received after a visit to a specialist than to primary care. Patient-centered communication approaches and care coordination have been associated with lower rates of patients seeking supplemental electronic medical information, particularly among patients with lower levels of education. 30 Frameworks for facilitating empathy and personcentered care emphasize building relationships with patients and caregivers, providing care tailored to the patient, and being respectful of the patient's and caregiver's time. 31 The increasing complexity of patient and caregiver needs compels us to leverage all members of the care team to their highest degree of licensure. The role of the nurse as a member of the care team has grown, in part fueled by the Institute of Medicine's 2010 release of The Future of Nursing report. 32 A wealth of data support the importance of nurses in patient and caregiver education. Research has found that nurse-led education can support overall patient and caregiver well-being, 33 activation, 34, 35 and knowledge retention. 34 Nurses also play a role in coaching patients and caregivers through self-care and instructions on disease management, 36, 37 areas that the present study identified as distinct needs of patients to drive patient experience. However, the role of nurses in educational tasks may be limited due to increasing time spent in the nonepatient-facing activities, such as EHR interaction. 38 Care models could evolve to expand the role of nursing in medication prescribing and education, 39 facilitating care redesign to incorporate all 3 components for an optimal care experience: communication, connection and context, and highquality medical expertise.
Communication
Connection and context Expertise
The present study has several strengths. First, we used a mixed methods approach to help bridge the gap between findings from a broadly used survey instrument and the characteristics of individual patient situations and clinical practice areas. Second, we used a reliable measure of assessment for the patient experience data. Third, the qualitative component of the study allowed for in-depth assessment of interactions between patients and members of the care team. Fourth, the qualitative component allowed for fluidity in the research framework to adjust the observations and interviews as we gathered new information.
This study also has several limitations. First, the study was limited to 1 department at 1 site in Rochester, Minnesota, which may limit the generalizability of the findings. Second, we were unable to assess for the impact of nonresponse bias for the quantitative analysis due to the operational nature of the survey collection. Although we are unable to assess for nonresponse bias, the survey vendor does perform a simple random sample of patients who had a visit to the outpatient practices, allowing for all patients to have equal opportunity to receive and complete a Press Ganey Medical Practice Survey after their visit. Third, it can be difficult to maintain and demonstrate the rigor in the qualitative portion of the study due to the variability among observers and the fluidity of a qualitative-based approach. We do believe that despite this limitation, the present findings provide key insights into opportunities for quality improvement within a clinical episode of care.
CONCLUSION
Quality improvement in large medical practices can be difficult to focus and drive forward due to the multidisciplinary practice styles and the number of individuals involved in the experience of health care by the patient. 11 In addition, providers struggle with how best to translate patient-reported experiences into meaningful practice change. 22 A mixed methods approach to the analysis and observation of clinical care and business operations allows for the detection of areas with the highest potential effect for improvement when resources are constrained.
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